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DETAILED ACTION 

The amendment filed July 5, 2007, has been received and entered. 
Claims 1-21 are canceled. Claims 22-37 are pending. 

Applicant's election with traverse of the species wherein DevSs78 is the DevS derivative, 
Rv2027i94 is the Rv2027 derivative, and DevRNus is the DevR derivative, in the reply filed 
December 9, 2004, is acknowledged and applies to the new claims (claims 24, 26, 28, 29, 32, 34, 
36, and 37). 

Claims 22-37 are examined on the merits to the extent they read on the elected subject 

matter. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 22-37 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. 

The specification as filed contains no limitations of the determination of the drug 
potential of the test compound wherein the potency of the drug is inversely proportional to "the 
degree of phosphotransfer" from "phosphorylated DevS to DevR" (claim 22), "phosphorylated 
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single domain derivative of DevS to DevR" (claim 23), "phosphorylated DevS to a single 
domain derivative of DevR" (claim 25), "phosphorylated single domain derivative of DevS to a 
single domain derivative of DevR" (claim 27), "phosphorylated Rv2027c to DevR" (claim 30), 
"phosphorylated single domain derivative of Rv2027c to DevR" (claim 31), "phosphorylated 
Rv2027c to a single domain derivative of DevR" (claim 33), or "phosphorylated single domain 
derivative of Rv2027c to a single domain derivative of DevR" (claim 35). Instead, the disclosure 
indicates that the potency of the drug is inversely proportional to "the degree of phosphotransfer- 
based dephosphorylation of DevR and its single domain derivative" (page 25, paragraph [0059]), 
thus implying phosphotransfer from phosphorylated DevR, where the recipient(s) is not 
disclosed. The rate of dephosphorylation of phosphorylated species of species of DevS and 
Rv2027c do not speak to the degree of phosphotransfer to DevR, nor does Figure 9 or any 
reference to Figure 9 correlate phosphotransfer from DevS or Rv2027c to DevR to 
determinations of drug potency. 

Additionally, the specification does not disclose the determination of the drug potential of 
the test compound wherein the potency of the drug is inversely proportional to "the degree of 
loss of phosphate-associated radioactivity" from "DevS or DevR in a reaction containing DevS 
and DevR" (claim 22), "a single domain derivative of DevS or DevR in a reaction containing a 
single domain derivative of DevS and DevR" (claim 23), "DevS or a single domain derivative of 
DevR in a reaction containing DevS and a single domain derivative of DevR" (claim 25), "single 
domain derivative of DevS or a single domain derivative of DevR in a reaction containing a 
single domain derivative of DevS and a single domain derivative of DevR" (claim 27), 
"Rv2027c or DevR in a reaction containing Rv2027c and DevR" (claim 30), "a single domain 
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derivative of Rv2027c or DevR in a reaction containing a single domain derivative of Rv2027c 
and DevR" (claim 31), "Rv2027c or a single domain derivative of DevR in a reaction containing 
Rv2027c and a single domain derivative of DevR" (claim 33), or "single domain derivative of 
Rv2027c or a single domain derivative of DevR in a reaction containing a single domain 
derivative of Rv2027c and a single domain derivative of DevR" (claim 35). Though paragraph 
[01 78] indicates that in screening of inhibitors, "presence of a true inhibitor will not lead to 
reduction of retention of radioactivity on the filter," the specification does not specify that there 
is a clear relationship between drug potential and loss of phosphate-associated radioactivity. 
There is no teaching that any reduction of retention of radioactivity on the filter determines anti- 
mycobacterial drug potential. In sum, because the specification as filed fails to provide clear 
support for the new claim language, a new matter rejection is clearly proper. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described. as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
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invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (0 or (g) prior art under 35 U.S.C. 103(a). 

Claims 22-37 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hoch et al. 
(US Patent 6,043,045) in view of Dasgupta et al. (2000, Tubercle and Lung Disease, 80(3): 141- 
159). 

Hoch et al. discloses a method for identifying new antibiotic, antibacterial, or 
antimicrobial agents, by inhibition of bacterial two-component systems. Specifically, agents are 
sought that cause the "inhibition of either the autophosphorylation or the subsequent phosphor- 
transfer" (column 2, lines 16-23). Furthermore, the conventional use of SDS-PAGE to assay 
two-component systems is described (column 2, lines 24-35), where autoradiographic analysis is 
used. Hoch et al. provides a high-throughput screening assay for histidine protein kinase for 
agent identification (column 22, lines 16-24), as described in Example 1 starting at lines 30 of 
column 15. In this high-throughput screening assay, the histidine protein kinase (KinA) and its 
substrate (SpoOF) are expressed in E.coli and purified (column 15, lines 45-47). This can be 
considered the overexpression of the histidine protein kinase. This high-throughput screening 
assay measures the extent of phosphorylation of the substrate and the radioactivity remaining on 
a resin (column 2, lines 50-53 and column 17, lines 43-45) following SDS-PAGE analysis. 

Hoch et al. does not expressly disclose the use of their methods for inhibition of DevR- 
DevS or DevR-Rv2027c and its homologues nor does it disclose the identification of anti- 
tuberculosis and anti-mycobacterial compounds. Additionally, Hoch et al. does not disclose the 
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relation between the potency of a drug and the degree of phosphotransfer and loss of phosphate- 
associated radioactivity. 

Dasgupta et al. discloses the DevR-DevS two-component system in mycobacteria, 
specifically M. tuberculosis, as well as the homology of Rv2027c with DevS. It is obvious that 
DevSs78, Rv2027i94, and DevRNi 45 would share common characteristics with DevS, Rv2027 and 
DevR respectively because, as evidenced by Dasgupta (Figure 3, page 148 and Figure 5, page 
150), the claimed portions each contain the catalytic site of the molecules, based on the size of 
the transcripts disclosed in the reference. 

At the time the invention was made, it would have been obvious to a person of ordinary 
skill in the art to apply the methods of Hoch et al. to the DevR-DevS and the known homolog of 
DevR-Rv2027c as described in Dasgupta et al. The DevR-DevS and DevR-Rv2027c systems 
both comprise a histidine protein kinase (DevS or Rv2027c), thus being appropriate as a target of 
the Hoch invention. By applying the Hoch invention to the DevR-DevS system, it would be 
obvious that an agent positively identified could be used for tuberculosis or other diseases caused 
by mycobacteria. 

One of ordinary skill in the art would have been motivated to do this because Dasgupta et 
al. concludes that "the devR-devS two-component system may thus serve as a novel target for 
anti-tubercular therapy' 5 (page 158, second paragraph). Tuberculosis is a critical issue, so there 
is a high incentive to develop or determine compounds for its treatment. There would have been 
a reasonable expectation of success that the Hoch invention could be used for bacteria such as M. 
tuberculosis that have DevR-DevS and/or DevR-Rv2027c and its homologues based on the fact 
that Hoch's assay techniques are disclosed as measuring the same reactions catalyzed by 
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Dasgupta's tuberculosis phosphorylases. Finally, it would have been obvious to have expected 
the same correlation between drug potency and phosphotransfer and radioactivity as recited in 
claim 1, section c. The degree of phosphotransfer and loss of phosphate-associated radioactivity 
would have inherently occurred when using the histidine protein kinase system of the claims, as 
the Hoch reference and the claims under examination use the same processes. In sum, the 
system of Dasgupta et al. would appear to be just the kind of system that Hoch et al. suggests 
their methods are applicable for. A holding of obviousness is therefore proper. 

Response to Arguments 

Applicant's arguments filed July 5, 2007, have been fully considered but they are not 
persuasive. In arguing against the new matter rejections, the applicant asserts that the 
specification clearly identifies phosphotransfer from DevS or Rv2027c to DevR as a point where 
drug intervention is possible, pointing out that paragraph [0092] in the specification provides 
support. The following recitation is highlighted in paragraph [0092]: "Successful biochemical 
reconstitution of these two-component systems has provided the means for the development of 
rapid high-throughput assays to screen compound or drug libraries for lead molecules that could 
interfere with these signal transduction pathways." It is respectfully noted that paragraph [0092], 
including the above highlighted sentence, does not indicate or suggest that the potency of a drug 
is inversely proportional to the degree of phosphotransfer from the phosphorylated sensor 
(DevS/Rv2027c) to DevR. Furthermore, the applicant points to paragraph [0020] and Figures 9 
and 10 of the specification, noting that genetic DevR disruption is functionally equivalent to the 
claimed inhibition of phosphotransfer. However, this statement is not made in the specification, 
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and paragraph [0020] is drawn to blocking DevR and DevS/Rv2027c activity, with no mention 
of phosphotransfer or that the blocking of the activities is as a result of the effects of 
phosphotransfer. 

With respect to Figures 9 and 10, it is respectfully noted that it is unclear that 
dephosphorylation of DevS or Rv2027c indeed correlates with phosphotransfer to DevR. 
Applicant alleges that the specification clearly identifies that DevS or equivalents will remain 
phosphorylated for up to four hours unless presented with the opportunity to transfer the 
phosphate to DevR or equivalents, but the applicant does not cite support in the specification for 
this statement. Furthermore, it is unclear how this relates as support for the claim recitation that 
the degree of inhibition of phosphotransfer from DevS or equivalents to DevR or equivalents 
correlates to drug potency. It is also unclear how Figure 9 demonstrates that there is a 
concomitant increase in phosphorylation of DevR during dephosphorylation. 

Moreover, it is unclear the specification teaches that the inhibition of phosphotransfer 
from DevS or Rv2027c results in inhibi tion of DevR or even mirrors the inhibition of DevR, and 
it is not apparent that the specification teaches that this phosphotransfer is to DevR. 

Additionally, the previous office action asserts that the specification does not disclose 
that the potency of a test compound is inversely proportional to the degree of loss of phosphate- 
associated radioactivity from DevS or DevR in a reaction containing DevS and DevR or their 
equivalents. The applicant argues that given the teachings of paragraph [178] and Figures 14A 
and 14B, the extent to which any drug would inhibit loss of phosphate-associated radioactivity 
would essentially be equivalent to a situation where DevR had been rendered non-functional. It 
is unclear how Figures 14A and 14B demonstrate this. Moreover, there is no indication in 
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paragraph [178] that there is a direct relationship between degree of loss of phosphate-associated 
radioactivity and drug potency. It only speaks to the situation where there is a true inhibitor, and 
thus only to one extreme of drug potency. 

Finally, in the arguments regarding the rejections of the claims over Hoch et al; and 
Dasgupta et al., the applicant argues that a prima facie case of obviousness had not been 
established. The applicant argues that Dasgupta et al. does not provide any support for arguing 
that inhibition of phosphotransfer correlates with drug potency. However, the primary reference 
teaches that antimicrobial agents can be identified by inhibition of bacterial two-component 
systems, thus the substitution of the Dasgupta bacterial two-component system would have been 
obvious to achieve the predictable result of identifying antimicrobial agents. Hoch et al. indeed 
teaches the measurement of the extent of phosphorylation and radioactivity. Additionally, it is 
noted that KSR forecloses the argument that a specific teaching, suggestion, or motivation is 
required to support a finding of obviousness. See the recent Board decision Ex parte Smith, - 
USPQ2d-, slip op. at 20, (Bd. Pat. App. & Interf. June 25, 2007) (citing KSR, 82 USPQ2d at 
1 396). Thus, the rejections of record must be maintained. 

No claims are allowed. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Susan E. Fernandez whose telephone number is (571) 272-3444. 
The examiner can normally be reached on Mon-Fri 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mike Wityshyn can be reached on (571) 272-0926. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representa^iveM^fccess to the automated, 
information system, call 800-786-9199 (IN USA OR CANADA^^-272^^0^^ 

LedOtpi^pl^^rd, 1x/ 
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